Rev. 1, 10/98

Calculation Sheet

Page A
Project: Waste Area Group 5 RD/RA - Phase 1

Calc. No.: _EDF-1406 Attachment  Rev.: 0
Calc. Title: _Stress Analysis for Lifting ARA-16 1000 Gal. Underground Tank

Originator: _B. D. Hawkes Date: 04/17/00 Checked By: E. D. Uldrich Date: 04/17/00

Appendix A - Computer Code V&V

E-14



Rev. 1, 10/98
Calculation Sheet

Page A1

Project: _Waste Area Group 5 RD/RA - Phase 1 Calc. No.: EDF-1406 Attachment Rev.: 0
Calc. Title: _Stress Analysis for Lifting ARA-16 1000 Gal. Underground Tank
Originator: B. D. Hawkes Date: _04/17/00 Checked By: E. D. Uldrich Date: 04/17/00
Table A1. Computer code verification information.

Program Version Module Computer Model V&V Reference

Sun Enterprise

ABAQUS 5.8-1 Standard Medusa 5000 See list below - item 1

1. Hawkes, B. D., “Verification of HKS ABAQUS 5.8-1 for Sun Enterprise 5000 (Medusa) Compute Server-
BDH-01-99,” LMITCO Interdepartmental Communication, February 15,1999.
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Checker: E. D. Uldrich

ARA Tank Calculations

An LDEAS finite element model of the ARA tank has been created. These are the general
calculations used to determine weights used for the ABAQUS model.

r=24ein
L:=144+1in

Vi=nlel

Ibf

Whiid == Yo V

Calculate the volume of the tank

V = 1128.04gal

Welght density of the fluid In the tank

Weight of the fluid in the tank

Wiuid = 9650.97 Ibf

The tank wall thickness Is estimated to be one of the following:

thoge == 0.086 « in
thyog := 0.104 ¢ in
thyzs == 0.134 ¢ in

Wogg = 764.7 « Ibt

Wiog = 898.7 e Ibf
“Wy34 = 1122.5¢ |bf
Woss
Mogg := ——
9
w
9
W134
Miaq = ———
134 9

E\bdh\Math_docs\ARA_tank.med

Weight of the tank from I-DEAS

Mass of the tank (used in ABAQUS)

Mogs = 1,981 012 58 sec2

2
Migs = 2.328-!?—.'“—56-9—
Ibf » sec’

in

= 2.907 ———
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Mat W hiuid Mass of the tiuld for a tull tank

full -~
Mg = 24.99721:-.-‘;39—0-2-
Mys = Mgy » 0.75
Mso = Mpii® 0.5

Mag := Mgy 0.333

-DEAS finite element model.

EA\bdh\Math_docs\ARA_tank.med
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The density of these elements have been increased to include the mass of the fiuld

in the tank.
Psst = 0.00074 Ibf e sec? Density of stainless steel
sst = V. L ——
in

v = 719.4 0 n° Volume of the elements with increased density
wogs = /15410 (From I-DEAS model) with 0.086 in wall.

Vwios = 870.0 ¢ in®

Vwiaa = 1121 ¢ in°

~ Mruii Calculate the additional density of the weighted
Pogs_ful = Psstt = elements to account for the mass of the fluid.
Doss_fut = 0.0354867 101« s8¢
in
M .
Poge_75 = Past + T Pose_75 = 0.02680003&3—"':2—
w086 in

E:\bdh\Math_docs\ARA_tank.mcd
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Poss_50 = Psst+ v

Pose_33 = Psst + vV

M
P104_full ‘= Pgst+ v
w104
Mzs
P104_75 = Pgst+ v
w104
P104_50 = Pgst+ vV
w104
P104_33 = Pggt + v
w104
Ml
P134_tull == Pgst+ v
w134
Mys
P134_75 = Pgsr + v
. wi34
P134_50 = Pgst + v
w134
P134_33 = Pt + v
wi34

E:\bdh\Math_docs\ARA_tank.med
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Ibf » sec?

in

Poss_so = 0.0181134

- Poss_3s = 0.01231071‘-"—’-4:5‘5
in

2
Pio4_tun = 0.0294719!21:%ei
In

D104_75 = 0.02228895'—”'—459—"2.
in

P104_50 = 0015106@
in

Ibf « sec?

P104_a3 = 0.0103077
in*

2
D134 il = 0.0230386“'—3%-
in

P1a_7s = 0.01746399 1012 59
in

Ibf « sec?

in

P134_s0 = 0.0118893

2
D134 3 = 0.0081654 212 5C.
in
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